The major goal of electric power companies is to give the quantity of electricity claimed by each consumer. This does not function without posing problems because consumption increases with time and the production will not be adequate to cope with the need for electricity. Besides, we may face environmental issues such as the increase of CO 2 in the world, the conditions of producing energy, the difficulty of easily, quickly and economically storing large quantities of electricity. One of the solutions that could restrict and solve the problems is the production of renewable energy. In this paper, we focus on photovoltaic products; we present the photovoltaic conversion chain such as modeling, adaptation and control systems, as well as photovoltaic characteristics and system analysis methodology and planning of a photovoltaic system based on the OOPP method (Objectives Oriented Project Planning).
INTRODUCTION
For hundreds of years, man has made enormous innovations that appeal to technological progress in all areas (electronics, automation, computer...) to improve living standards and make life easier. However, the progression of technology and the improvement of manual systems to automated systems are a very important call to electricity.
That is why researchers are making great efforts to improve the production of electricity, switch between production and demand and assure monitoring and real time supervision of all environmental changes to the power grid by a very intelligent network called Smart-grid.
The smart grid contains seven areas, the most important is the production area, which is a large research area generally based on renewable sources such as water, wind and sun.
In this article, we will be interested in photovoltaic generation for which a systemic modeling method Objectives Oriented Project Planning (OOPP) is presented to give a good description of this system. This is how research on chain photovoltaic conversion and Matlab simulation on the characteristics of a photovoltaic module are presented.
CHAIN PHOTOVOLTAIC CONVERSION
A photovoltaic panel (PV) is used either to directly operate a continuous load current, or connect to a public network, or both ( Figure 1) .
In this section, we identify the different blocks of a photovoltaic conversion chain. We start by modeling a PV panel and then adapting the system by static converter DC-DC, along with ordering the system with the approach perturbation and observation, and finally adapting the system using static conversion DC-AC.
Modeling of a photovoltaic module
Photovoltaic solar energy is the direct conversion of energy from photons into electricity. The combination of several PV cells called module and the combination of several modules form a PV panel [19, 21] .
The cell of a PN junction photovoltaic submitted to the illumination can be schematized in Fig. 2 [22, 24] . The equivalent electric diagram of a PV cell can be modeled by equation (1):
Where: The photocurrent of the cell proportional to the sunning E s is given by equation (2):
The current through the diode is given by the equation (3):
The current derived from the shunt resistance is given by equation ( Similarly, for mathematical modeling of a PV panel, we must have the actual realization of the module structure, such as the inclusion of cells in a PV module in the three following types [7, 10] :
• The cells are associated in series: The series connection of PV cells Ns delivers a voltage equal to the sum of the individual voltages and a current equal to that of a single PV cell.
• The cells are associated in parallel: The parallel combination of the PV panels delivers a current equal to the sum of the individual currents and a voltage equal to that of a single PV cell.
• The cells are associated in parallel and in series "mixed", in order to increase the current and voltage.
• In general, the modeling of a PV panel is presented by equation (5) [12] . 
Adaptation system by the DC-DC converter
The converter is used to adapt the energy from the PV panel with load. In the case of a booster converter, the nature of the voltage does not change but the voltage level increases. In order to make the converter operate in a continuous conduction mode, the IGBT must be open and the current going through the inductor is not canceled (Figure 3 ) [1, 6] . [1] In this case, the division of the output voltage of the chopper by its input voltage is equal to [4] :
With α: the duty cycle. The nonlinear characteristic of the PV module and sensitivity to external conditions induces energy losses hence the fluctuation of the output voltage can damage the load. The importance of a control system is essential.
Ordering system with the approach perturbation and observation
Command systems that are mentioned later in systems analysis have the same purpose; it is the search of the maximum power point tracking MPPT. However, the performance, implementation, complexity and rapidity will differ from algorithm to another.
The photovoltaic panels are subjected to changing conditions in sunshine and temperature. These changes materialize the need of a power extraction optimization algorithm that is changing the values of voltage and current of the photovoltaic generator to MPPT [5, 9] .
The algorithm studied in this research is the perturbation approach and observation that changed in a block diagram ( Figure 4 ). The command offered by this approach obliges the operating point of the photovoltaic generator to approach the maximum power point and oscillate around it either by a linear positive or negative variation in voltage of the photovoltaic generator through time [25] .
Adaptation system by converter DC-AC
The DC-AC converter is used to adapt the energy from the PV panel either directly or by the intermediary of a Boost converter. This converter changes the nature of the continuous voltage to the alternative and stabilizes the voltage level after the PV panel. It can be a mono-phase for operating charges or three-phases for delivering energy to the grid ( Figure 5 ) [8, 11] .
SYSTEM MODELING OF PHOTOVOLTAIC CONVERSION CHAIN
Analysis of a PV generator with system method OOPP allows us to scale a PV system with a study that contains the best choice of components according to the charge and the installation site.
Presentation of method
The OOPP method is considered a communication device, an analysis and project planning, whatever its nature and its location [2, 3] . It is comprised of three essential stages: problem analysis stage; objective analysis stage and stage of activity planning. The problem analysis stage is very frequent that the conception and implementation of a project meets a problematic situation expressed by a sponsor.
The approach used is Federative since it endorses the principle of organizing workshops bringing together a variety of competence domain. This is how the analysis of this situation must be conducted according to a structured methodology based on causal logic identifying their effects and causes ( Figure 6 ) [13, 14, 15] .
The objectives of the analysis process are presented by the Tree of problems constituting in a negative report. It allows a simple inversion (transform a negative state to a positive state) to build a Tree of Objectives which constitute the basis of any plan of Action [20, 23] .
A causal logic of problem analysis, it is made logical to correspond "means-end" for developing the objectives tree. This is how we establish connections: To analyze an objective, a result, an activity or a derived activity, is arisen whenever we are confronted with the question: What is to be done to achieve the discussed objective or achieve the result should we perform the identified activity?
The answer to this question is brought about by the decomposition of the level of analysis in the lower levels [16, 17] . The OOPP method allows, in addition to the determination of the different steps in the analysis of a project [18] from:
• Follow its evolution, • Evaluate the project at its various stages, • Identify dysfunctions and deviations between performance and planning, • Analyze the causes, • Identify the responsibility.
Modeling of the photovoltaic conversion chain by OOPP method
With the smart grid, the production domain becomes very complex: Firstly, the consumer participates in the production of the electricity "Prosumers". He can use his own production and if there is a higher production than its consumption, it will be sold or stored in a battery. Secondly, the unidirectional direction of the electrical network and the data information between the production domain and the operation domain are modified by a bidirectional direction. It is for this reason that we have chosen to analyze the PV production with the OOPP systemic method.
In this research, we use this method to study the production domain particularly the PV production, to manage its complexity, to evaluate the system in these different stages and to determine the different applications.
Identification of PV production is the general objective of system analysis (OG). This objective is presented in four tables; each one of them identifies a specific objective:
• OS1 to identify the modes of exploitation of the PV panels.
• OS2 to identify PV applications • OS3 to identify the PV production cycle.
• OS4 to identify the variables of installation PV. 
SIMULATION RESULTS AND DISCUSSION
After modeling a photovoltaic panel by mathematical equations (presented in section: Modeling of a photovoltaic module) and presenting systemic modeling, we present a simulation of the characteristics of a photovoltaic panel using the Matlab environment. The model study of PV module contains 36 cells connected in series.
As it was identified earlier in the OOPP analysis, the photovoltaic efficiency influenced directly by the atmospheric conditions (temperature and solar irradiation).
To see the performance of the system and the influence of solar irradiation on the characteristics of a PV module, we set the temperature value at 25°C and varied the value of the solar irradiation of 400 W/m² up to 1000 W/m². The result of this variation (Figures 7 and 8) generates a significant increase in the value of the short-circuit current and a small increase of the voltage value.
The influence of temperature variation in the photovoltaic system characteristics (I-V and P-V) are presented in Fig. 9 and 10 . In this case, we considered solar irradiation is constant at 1000 W/m 2 and the temperature values are variables between 10°C and 50°C.
When temperature increases values, we interpret that the voltage and the power of the system decreases slightly, but the current is almost constant. So, the voltage is influenced directly by the temperature. among researchers, to analyze and plan the photovoltaic system in different stages, to evolve the system in its various steps, to study the installation site and to make the correct choice of components. On the other hand, a photovoltaic production chain is described with its various phases in its two modes. Thus, Matlab simulation allowed us to study the characteristics of a PV module under optimum conditions and under different climate conditions such as the influence of solar radiation and temperature values on the photovoltaic system characteristics.
In future work, we want to simulate all the photovoltaic production chains and systematically model other renewable products, in order to have a production domain that is well developed and suitable for the smart grid.
CONCLUSION
On the one hand, this paper presents a systemic modeling with the OOPP method applied on photovoltaic generation system. The system analysis is presented to create a communication interface
